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(54) Quinolone derivative pharmaceutical composition and production method therefor 

(57) A quinolinone derivative pharmaceutical composition comprising a quinolinone derivative represented by the 
structural formula (I): 
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wherein the quinolinone derivative is in the form of particles, which have an average particle diameter of 0.5 to 1 0.p.m 
and such a particle size distribution that particles having a particle diameter of 15 (tm or less account for 90% or more 
of the totality of the particles, and also have a fusion enthalpy of 30 J/g or more, and the surface of the particles are 
coated with a water-soluble composition containing a water-soluble polymer, can quickly dissolve an active ingredient 
in the digestive tract and is also superior in long-term storage stability. 
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Description 

BACKGROUND OF THE INVENTION 

5 1. FIELD OF THE INVENTION 

[0001] The present invention relates to a phamnaceutical composition containing a quinolinone derivative, which is 
useful as an anti-allergy agent, and to a production method therefor. 

10 2. DESCRIPTION OF RELATED ART 

[0002] A quinolinone derivative represented by the structural fomiula (I): 




- ( I ) 



OH 

25 

is a compound disclosed in Japanese Unexamined Patent Application, First Publication No. Hel 9-255659 (correspond- 
ing U.S. Patent No. 5,942,521) and Is useful as an anti-allergy agent which has low toxicity In the living body and is 
particularly effective against immediate allergy diseases and delayed allergy diseases such as immediate type asthma, 
delayed type asthma, bronchial asthma, pediatric asthma, hypersensitivity pneumonitis, atopic dermatitis, allergic der- 
30 matltis, urticaria, eczema, allergic conjunctivitis, allergic rhinitis, hay fever, food allergy, allergic gastroenteritis, allergic 
colitis, contact dermatitis, and autoimmune diseases. 

[0003] However, since the quinolinone dei-ivative is a slightly soluble drug, the dissolution rate of a pharmaceutical 
preparation produced by the method described in the publication described above in the digestive tract is not always 
satisfactory and an absorption ratio and an absorption rate are likely to change. Therefore, it has been required to 
35 develop a pharmaceutical composition wherein the dissolution rate of the quinolinone derivative in the digestive tract 
is improved, thereby Improving the absorbability. 

[0004] On the other hand, Japanese Unexamined Patent Application, First Publication No. Hei 1 1 -255649 describes 
that the quinolinone derivative is polymorphism in its crystal form and includes four l<inds of crystal forms such as a- 
type crystal, p-type crystal, y-type crystal and 5-type crystal and, particularly, p-type crystal and y-type crystal are su- 
40 perior in bioabsorbability to the a-type crystal. The same publication describes thiat particles obtained by grinding the 
quinolinone derivatives in the respective crystal forms for about 10 minutes using an automatic agate mortar have, 
improved bioabsorbability as compared with the bioabsorbability before grinding. However, when the quinolinone de- 
rivative is ground by such a method, there arose a problem that the crystallinity of the quinolinone derivative is lowered 
and, as a result, the physicochemical istability of the resulting quinolinone derivative is lowered, 

45 

BRIEF SUMMARY OF THE INVENTION 

[0005] Objects to be achieved by the present invention is to provide a quinolinone derivative phamnaceutical com- 
position which can quickly dissolve an active ingredient In the digestive tract and is also superior in long-tenm storage 

so stability, and to provide a production method therefor 

[0006] To achieve the objects described above, the present inventors have Intensively researched and found that 
the dissolution rate in the digestive tract is improved and the long-term storage stability is also improved by grinding 
the quinolinone derivative into particles, which have an average particle diameter of 0.5 to 10 \irr\ and such a particle 
size distribution that particles having a particle diameter of 15 fim or less account for 90% or more of the totality of the 

55 particles, while maintaining its fusion enthalpy at a high level and further coating the resulting particles with a water- 
soluble composition containing a water-soluble polymer. Thus, the present invention has been completed. 
[0007] To achieve the object described above, the present invention provides a quinolinone derivative pharmaceutical 
composition comprising a quinolinone derivative represented by the structural formula (I): 
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- ( I ) 



OH 



wherein the quinolinone derivative is in the form of particles, which have an average particle diameter of 0.5 to 1 0 \irr\ 
and such a particle size distribution that particles having a particle diameter of 15 p.m or less account for 90% or more 
15 of the totality of the particles, and also have a fusion enthalpy of 30 J/g or more, and the surface of the particles are 
coated with a water-soluble composition containing a water-soluble polymer 

[0008] To achieve the object described above, the present invention provides a process for producing a quinolinone 
derivative phamiaceutical composition, which comprises the first step of grinding a quinolinone derivative represented 
. by the structural formula (I) described above into particles, which have an average particle diameter of 0.5 to 10 

20 and such a particle size distribution that particles having a particle diameter of 15 or less account for 90% or more 
of the totality of the particles, and also have a fusion enthalpy of 30 J/g or more; and the step of coating the particles 
obtained in the first step with a water-soluble composition containing a water-soluble polymer 
[0009] Since the pharmaceutical composition of the present invention can quickly dissolve the quinolinone derivative 
represented by the structural formula (I) In the digestive tract and is also superior in storage stability, it is useful as a 

25 preparation of an anti-allergy agent which Is particularly effective against immediate allergy diseases and delayed 
allergy dfs eases such as immediate type asthma, delayed type asthma, bronchial asthma, pediatric asthma, hyper- 
sensitivity pneumonitis, atopic dermatitis, allergic dennatltis, urticaria, eczema, allergic conjunctivitis, allergic rhinitis, 
hay fever, food allergy, allergic gastroenteritis, allergic colitis, contact demnatitis, and autoimmune disease. 
[0010] Japanese Unexamined Patent Application, First Publication No. Hei 9-255659 and U.S. Patent No. 5,942,521 

30 are incorporated herein by reference, 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 
[0011] 

- 55 • 

Fig. 1 is a graph showing powder X-ray diffraction patterns before and after grinding a quinolinone derivative. 
Fig. 2 is a graph showing a relationship between the dissolution time and the dissolution ratio before and after 
grinding a quinolinone derivative. 

Fig. 3 is. a graph showing a relationship between the dissolution time and the dissolution amount depending on 

^ the kind of a water-soluble polymer coated with a quinolinone derivative. 

Fig. 4 is a graph showing a relationship between the additive amount of hydroxypropyl cellulose for coating a 
quinolinone derivative and the disintegration time of a quinolinone derivative pharmaceutical composition. 
Fig. 5 is a graph showing a relationship between the dissolution ratio and the dissolution time of a quinolinone 
derivative phamiaceutical composition with a change in addition amount of hydroxypropyl cellulose for coating a 

45 quinolinone derivative. 

Fig, 6 is a graph showing a relationship between the kind of disintegrator added in a quinolinone derivative phar- 
maceutical composition and the disintegration time of the quinolinone derivative pharmaceutical composition. 
. Fig. 7 is a graph showing a relationship between the kind of disintegrator added in a quinolinone derivative phar- 
maceutical composition and the disintegration time and the dissolution ratio of the quinolinone derivative pharma- 

50 ceutical composition. 

Fig. 8 is a graph showing a relationship between the dissolution time and the dissolution ratio of a quinolinone 
derivative phamiaceutical composition to which Ac-Di-Sol is added as a disintegrator 

Fig. 9 Is a graph showing a relationship between the dissolution time and the dissolution amount of a quinolinone 
derivative phamiaceutical composition coated with a water-soluble polymer and a surfactant. 

55 

DETAILED DESCRIPTION OF THE INVENTION 

[0012] As used herein, the expression "quinolinone derivative is in the form of particles, which have ah average 
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particle diameter of 0.5 to 1 0 p.m and such a particle size distribution that particles having a particle diameter of 1 5 |im 
or less account for 90yo or more of the totality of the particles" means that a mass median aerodynamic diameter in 
the volume-basis distribution obtained, when the particle size distribution of the quinolinone derivative Is measured by 
an aerodynamic flight time type dry particle size distribution measuring apparatus (AEROSIZER: Central Scientific 
Commerce, Inc.), Is within a range from 0.5 to 1 Demand the particles have such a particle size distribution that particles 
having a particle diameter of 15 fim or less account for 90% or more of the totality of the particles. 
[001 3] Although the crystal form of the quinolinone derivative used in the present invention is not specifically limited, 
the quinolinone derivative Is preferably composed of' the p-type crystal or y-type crystal so that the pharmaceutical 
composition of the present invention has better absoriDabillty in the living body and stability. Such polymorphism can 
be specified by the measurement of powder X-ray diffraction patterns and differential scanning calorimetry (DSC). 
[0014] The quinolinone derivative used in the present invention is in the form of particles having an average particle 
diameter within a range from 0.5 to 1 0 p.m, and preferably from 1 to 5 p.m. When the average particle diameter is less 
than 0.5 ^.m, the physlcochemical stability of the quinolinone derivative is drastically lowered. On the other hand, when 
the average particle diameter exceeds 1 0 |im, the quinolinone derivative is difficult to dissolve quickly in the living body. 
[0015] The quinolinone derivative used In the present Invention has such a particle size distribution that pairticles 
having a particle diameter of 15 \xm or less, and preferably 1 0 \im or less, account for 90% or more of the totality of 
the particles. When particles having and a particle diameter of more than 15 ^m account for 1 0% or more of the totality 
^of the particles, the quinolinone derivative Is difficult to dissolve quickly In. the living body. 

[0016] Furthermore, the quinolinone derivative used in the present invention has a fusion enthalpy (AH) of 30 J/g or 
more, and preferably 35 J/g or more. When the fusion enthalpy is less than 30 J/g, the physicochemtcal stability of the 
quinolinone derivative is drastically lowered. As used herein, the temi "fusion enthalpy" refers to a value obtained from 
an endothemilc peak due to fusion of the quinolinone derivative crystal in differential scanning calorimetry (DSC) and 
is an Index of the crystallinlty. 

[0017] The quinolinone derivative used In the present invention is obtained by further coating the particles ground 
into the state as described above with a water-soluble composition containing a water-soluble polymer. When the 
particle diameter and fusion enthalpy of the quinolinone derivative used in the present Invention meet the above con- 
ditions, the surface of such a quinolinone derivative has high hydrophobicity and the dissolution rate In the living body 
is not deemed to be satisfactorily high. However, the wettability is improved by coating the surface with the water- 
soluble composition containing a water-soluble polymer, thereby making It possible to quickly dissolve the quinolinone 
derivative. 

[0018] Preferred examples of the water-soluble polymer include, but are not limited to, cellulose derivative such as 
hydroxypropyl cellulose (HPC), hydroxypropytmethyl cellulose (HPMC), methyl cellulose, sodium carboxymethyl cel- 
lulose (CMC-Na), or hydroxyethyl cellulose; synthetic polymer such as polyvinyl pyrrolldone or polyvinyl alcohol; and 
starch derivative such as pullulan or dextrin. Among these water-soluble polymers, cellulose derivative such as hy- 
droxypropyl cellulose, hydroxypropylmethyl cellulose, methyl cellulose, sodium carboxymethyl cellulose or hydroxye- 
thyl cellulose is preferred, and hydroxypropyl cellulose, hydroxypropylmethyl cellulose or sodium cartaoxymethyl cel- 
lulose is more preferred. 

[0019] These water-soluble polymers may be used alone and, if necessary, two or more kinds thereof may be used 
in combination. 

[0020] The amount of the water-soluble polymer in the present Invention is not specifically limited, but Is preferably 
within a range from 0.5 to 12.parts by weight, and more preferably from 1 to 10 parts by weight, based on 100 parts 
by weight of the quinolinone derivative. When using tvyo or more kinds of these water-soluble polymers In combination, 
the total amount of the water-soluble polymers Is preferably within a range from 0.5 to 12 parts by weight, and more 
preferably from 1 to 10 parts by weight, based on 100 parts by weight of the quinolinone derivative. 
[0021] When the amount of the water-so|uble polymer Is less than 0.5 parts by weight based on the quinolinone 
derivative, the wettability of the quinolinone derivative Is not satisfactorily improved and no quick dissolution rate tends 
to be obtained. On the other hand, when the amount exceeds 1 2 parts by weight, although the wettability Is satisfactorily 
Improved, the dissolution time of the coated water-soluble polymer itself is prolonged and no quick dissolution rate of 
the quinolinone derivative tends to be obtained. 

[0022] It Is preferred that the water-soluble composition used in the present invention further contain surfactants. 
The use of the surfactant to coat the surface of the quinolinone derivative, together with the water-soluble polymer, 
imparts better dissolution properties of the quinolinone derivative in the living body. 

[0023] Examples of the surfactant include sucrose fatty acid ester, polyoxyethylene hardened castor oil, polyoxyeth- 
ylene fatty acid ester, polyoxyethylene glycol, polyoxyethylene sortDitan fatty acid ester, alkyi sulfate, alkylbenzene 
sulfonate, and sulfosuccinate ester salt. 

[0024] Among these surfactants, anionic surfactants such as alkyi sulfate, alkylbenzene sulfonate and sulfosuccinate 
ester salt are more preferred. Examples of the alkyi sulfate ester salt include sodium lauryl sulfate, and examples of 
the sulfosuccinate ester salt include dioctyl sodium sulfosuccinate. These surfactants may be used alone and, if nec- 
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essary. two or more kinds thereof may be used in combination. 

[0025] The amount of the surfactant is preferably within a range from 0.1 to 20 parts by weight, and more preferably 
from 0.1 to 1 0 parts by weight, based on 1 00 parts by weight of the quinolinone derivative. When using two or more 
kinds of these surfactants in combination, the total amount of these surfactants is preferably within a range from 0.1 
5 to 20 parts by weight, and more preferably from 0.1 to 1 0 parts by weight, based on 1 00 parts by. weight of the quino- 
linone derivative. 

[0026] Although the phannaceutical composition of the present invention exhibits satisfactorily quick dissolution rate 
as it is, disintegrators are preferably added to further enhance the dissolution rate. Examples of the disintegrator include 
starch and a derivative thereof, such as cornstarch, hydroxypropyl starch, carboxymethyl starch sodium, or partially 

10 pregelatinized starch; cellulose and a derivative thereof, such as camriellose, camnellose calcium, croscarmellose so- 
dium, or low -substitution-degree hydroxypropyl cellulose; and synthetic polymer such as crospovidone. Arnong these 
disintegrators, croscamiellose sodium, low-substitution-degree hydroxypropyl cellulose, camnellose calcium, sodium 
carboxymethyl starch and crospovidone are preferred. These disintegrators may be used alone and, If necessary, two 
or more kinds thereof may be used in combination. 

15 [0027] The amount of the disiritegrator is preferably within a range from 1 to 30 parts by weight, and more preferably 
from 3 to 20 parts by weight, based on 1 00 parts by weight of the quinolinone derivative. When using two or more kinds 
of these disintegrators in combination, the total amount of these disintegrators is preferably within a range from 1 to 
30 parts by weight, and more preferably from 3 to 20 parts by weight, based on 1 00 parts by weight of the quinolinone 
derivative. 

20 [0028] The pharmaceutical composition of the present invention obtained by the method described above may con- 
tain the quinolinone derivative as the active ingredient. Although the specific formulation and dosage fomn are not 
specifically limited, excipients, disintegrators, binders, lubricants, surfactants, coating agents, antioxidants, perfumes 
and colorants are added to the pharmaceutical composition and the resulting mixture is formed into preparations having 
the dosage forms such as powders, granules, dry syrups, tablets, chewable tablets, troches, effervescent tablets, 

25 capsules, and pills.. In the process for producing the phannaceutical composition, there can be employed appropriate 
methods, which can be used by a person skilled in the art, according to the aspect of the phamriaceutical composition. 
[0029] Examples of the excipient include starch and derivatives thereof (e.g., dextrin, carboxymethyl starch, etc.), 
cellulose and derivatives thereof (e.g., methyl cellulose, hydroxypropylmethyl cellulose, etc.), saccharides (e.g., lac- 
tose, D-mannitol, glucose, etc.), silicic acid and silicates (e.g., natural aluminum silicate, magnesium silicate, etc.), 

30 carbonate (e.g., calcium carbonate, magnesium carbonate, dibasic sodium carbonate, etc.), aluminum magnesium 
hydroxide, synthetic hydrotalclte, polyoxyethylene derivative, glycerin monostearate, and sortDitan monooleate. 
[0030] Examples of the binder include starch and a derivative thereof (e.g., pregelatinized starch, dextrin, etc.), 
cellulose and a derivative thereof (e.g., ethyl cellulose, sodium carboxymethyl cellulose, hydroxypropylmethyl cellulose, 
etc.), gum arabic, tragacanth, gelatin, saccharides (e.g., glucose, sucrose, etc.), ethanot, and polyvinyl alcohol. 

35 [0031 ] Examples of the lubricant include stearic acid, hardened oil, calcium stearate, magnesium stearate, talc, silicic 
acid and salts thereof (e.g., light anhydrous silicic acid, natural aluminum silicate, etc.), titanium oxide, dibasic calcium 
phosphate, dry aluminum hydroxide gel, and macrogol. 

[0032] Examples of the coating agent include cellulose derivative (e.g. . hydroxypropyl cellulose, hydroxypropylmethyl 

cellulose, cellulose acetate phthalate, hydroxypropylmethyl cellulose phthaiate, etc.), shellac, polyethylene glycols, 
40 polyvinyl pyrrolidone, polyvinyl pyrrolidones (e.g., poly-2-vinyl pyridine, poly-2-vinyl-6-ethylpyridinev etc.), polyvinyl 

acetyldiethylamino acetate, polyvinyl alcohol phthalate, and methacrylate-meth acrylic acid copolymer. 

[0033] Examples of the antioxidant include sulfites (e.g., sodium sulfite, sodium bisulfite, etc.), rongalite, erythrobic 

acid, L-ascorbic acid, cysteine, thloglycerol, butylhydroxyanisole, dibutylhydroxytoluene, propyl gallate, palmitate 

ascorbate, and dl-a-tocopherol. 
45 [0034] Examples of the perfume include dl-menthol, 1 -menthol, sugar flavor, mint flavor, vanilla flavor, bitter orange 

peel oil, peppermint oil, eucalyptus oil, and cinnamon bark oil. 

[0035] Examples of the colorant include indigo camiine. caramel, riboflabin, food tar pigment, iron oxide, titanium 
oxide, p-carotene, chlorophyll, and lake pigment. 

[0036] The content of the quinolinone derivative represented by the structural f onnula (I) in the pharmaceutical com- 
so position of the present invention varies depending on the dosage form, but is preferably within a range from 0.01 to 
99.5% by weight. 

[0037] Next, the process for producing the quinolinone derivative pharmaceutical composition of the present inven- 
tion will be described. 

[0038] First, the first step in the process of the present invention will be described, 
55 [0039] The quinolinone derivative produced by the method described in "DESCRIPTION OF RELATED ART' is usu- 
ally in the fonn of particles having an average particle diameter within a range from about 20 to 150 jim. However, it 
is difficult to dissolve particles having such a particle diameter in the living body. 

[0040] Any apparatus can be used to grind the quinolinone derivative as long as the apparatus can grind the quin- 



5 



NSDOCID: <EP 127000aA2J_> 



EP 1 270 006 A2 



ollnone derivative Into particles having an average particle diameter of 0.5 to 10 .urn and having a particle size distribution 
such that particles having a particle diameter of 15 p.m or less account for 90% or more of the totality of the particles, 
while the apparatus can maintain a fusion enthalpy of the ground quinolinone derivative particles at a high level. Exr 
amples thereof include impact type grinder (hammer mill), ball mill, wet grinder and jet grinder. Among these appara- 
tuses, a Jet grinder Is preferably used. The use of the Jet grinder makes it possible to grind under comparatively mild 
conditions in the case of grinding of the crystal and to grind while maintaining the fusion enthalpy of the crystal at a 
high level. 

• [0041] Japanese Unexamined Patent Application, First Publication No. Hei 1 1 -255649 describes that the bioabsorb- 
abillty Is improved by grinding the quinolinone derivative for about 1 0 minutes using an automatic agate mortar. How: 
ever, the crystallinity of the quinolinone derivative crystal ground under these grinding conditions is lowered and the 
fusion enthalpy is reduced to 30 J/g or less, resulting in poor stability. However, according to the grinding method, the 
quinolinone derivative can be ground while maintaining the fusion enthalpy at a high level. 
[0042] Next, the second step of the present Invention will be described. 

[0043] The method of coating the particles obtained in the first step is not specifically limited as long as it is a method 
capable of producing a composition wherein all or a portion of the surface of particles of the quinolinone derivative is 
coated with a water-soluble composition containing a water-soluble polymer. Examples thereof include (1) a method 
of mixing a solution, which Is prepared by dissolving a water-soluble composition containing a water-soluble polymer 
In water or a proper organic solvent, with a quinolinone derivative, followed by wet granulation and further drying, (2) 
a method of spray-coating a water-soluble composition containing a water-soluble polymer, which is prepared by dis- 
solving a quinolinone derivative as nuclear particles In water or a proper organic solvent, and (3) a method of dispersing 
a quinolinone derivative In a water-soluble composition containing a water-soluble polymer, which Is prepared by diis- 
solving in water or a proper organic solvent, and spray-drying the resulting dispersion. Among these methods, the 
method (1) is preferred. 

[0044] The dose of the phamnaceutical composition of the present invention can be appropriately decided according 
to the severity of each disease, age, administration method and doctor's judgment. For example, the quinofinone de- 
rivative represented by the structural formula (I) is preferably administered at a dose of from 0.1 to 2000 mg per day 
per kg body weight. The daily dose of the pharmaceutical composition of the present Invention may be used in one 
portion during 1 to 7 days or be divided into portions in accordance with the severity of disease and doctor's judgment. 

EXAMPLES 

[0045] The present invention will be described In more detail by way of Examples and Comparative Examples; how- 
ever, the following Examples are not to be construed to limit the scope of the present Invention. 
[0046] Hereinafter "%" means "% by weight", unless otherwise specified. 

(Preparation Example) 

[0047] According to the method described in Example 38 of Japanese Unexamined Patent Applicatjon, First Publi- 
cation No. Hei 9-255659, 7-(3,5-dimethoxy-4-hydroxyclnnamoylamino)-3-octyloxy-4-hydroxy-1-methyl-2(1 H)-qulno- 
llne represented by the structural formula (I) (hereinafter referred merely to as a quinolinone derivative) was synthesized 
and, furthennore, a quinolinone derivative was obtained as a p-type crystal according to the method described In 
Reference Example 2 of Japanese Unexamined Patent Application, First Publication No. Hei 11-255649, 
[0048] The method described above was conducted two or more times to obtain qu incline before grinding (hereinafter 
referred to as a quinolinone derivative. (A) and a quinolinone derivative (B)). 

[0049] . The particle size distribution of the quinolinone derivative (A) was measured and differential scanning calor- 
imetry (DCS) was conducted. As a result, the average particle diameter was 25.3 |j.m and particles having a particle 
diameter of 16 fim or less accounted for 9.9% or more of the totality of the particles, and the fusion enthalpy (AH) was 
49.9 J/g or more. 

[0050] In the same manner, the measurement was conducted with respect to the quinolinone derivative (B). As a 
result, the average particle diameter was 33.3 |xm and particles having a particle diameter of 1 5 p,m or less accounted 
for 0.6% or more of the totality of the particles, and the fusion enthalpy (AH) was 52.7 J/g or more. 
[0051] Then, the quinolinone derivative (A) and quinoline (B) were ground by a jet grinder (A-0 Jet Mill: manufactured 
by Seishin Enterprise Co., Ltd.) (powder feed rate: about 0.75 g/mln., air pressure: 6 to 7 kg/cm2). The ground quino- 
linone derivatives thus obtained are referred to as Squinoline (A-1) and quinoline (B-1), respectively. 
[0052] The particle size distribution of the resulting ground product of the quinolinone derivative was measured and 
differential scanning calorimetry (DSC) was conducted. The results are summarized In Table 1 . 
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<Analytical condrtions> 



10 



IS 



20 



[0053] Measurement of particle size distribution: The particle size distribution was automatically measured by AER- 
OSIZER (manufactured by Central Scientific Commerce, Inc.). 

[0054] DSC method: Using DSC7 (manufactured by Perkin Elmer Co.), the measurement was conducted at a tem- 
perature within a range from 25 to 250°C under the conditions of a heating rale of 20**C/min. by a normal method. 

Table 1 . . 



Quinoline 


Average particle 


Proportion (%) of 


DSC 


DSC 




diameter 


particles having a 


Endothermic 


Fusion 




(Mm) 


particle diameter of 


pealc 


enthalpy 






1 5 \xm or less 


(*C) 


AH 






based on the totality 




- (J/g) 






of the particles 






(A) 


25.3 


9.9 


161 


49.9 


(A-1) 


4.6 


100 


147 


47.7 


(B) 


33.3 


0.6 


150 


52.7 


(B-1) 


6.6 


95 


146 


51.6 



25 



30 



35 



40 



45 



50 



55 



[0055] As is apparent from the results shown In Table 1 , the average particle diameter of the ground product of the 
quinolinone derivative was 10 >im or less. Also it was confirmed that particles having a particle diameter of 15 \im or 
less accounted for 1 00% of the totality of the particles. As is apparent from the results of the measurement of DSC, a 
drastic decrease in fusion enthalpy (AH) of the ground product was not observed as compared with the non-ground 
product. 

(Example 1 and Comparative Example 1) 

[0056] With respect to the quinolinone derivative (A) (Comparative Example 1) and quinolinone derivative A-1) (Ex- 
ample 1), the powder X-ray diffraction was measured. The results are shown in Fig. 1 . 

[0057] Furthemnore, dissolution properties of these quinolinone derivatives were evaluated by the dissolution test 
(paddle method). The results are shown in Fig. 2. 

Powder X-ray diffraction method: Using RINT-ULTIMA (manufactured by Rigaku Denki Kogyo Co., Ltd.), the meas- 
urement was conducted at a diffraction angle within a range from 5 to 40*" under the conditions of Cu-Ka rays, 40 KV 
and 30 mA by the normal method. 

Dissolution test method: According to the second method (paddle method) of the dissolution test method of The Phar- 
macopoeia of Japan, Fourteenth Edition, the measurenient was conducted under the conditions of a paddle rotational 
speed of 50 rpm using 0.5% sodium lauryl sulfate as a test liquid. 

[0058] The powder X-ray diffraction patterns of the non-ground product and the ground product agreed as shown in 
Fig. 1 and both maintained the p-type crystal. On the other hand, as shown In Fig. 2, the dissolution rate of the ground 
product drastically increased as compared with the non-ground product. 

[0059] As is apparent from the results described above, the quinolinone derivative is finely ground by jet grinding 
while being inhibited from being converted Into an amorphous state, thereby improving the dissolution rate. 

(Comparative Example 2) 

[0060] The quinolinone derlyative (A) used in Comparative Example 1 was ground In an agate mortar for 30 minutes 
so as to reduce the particle diameter to 10 \im or less. With respect to the resulting quinolinone derivative, DSC was 
measured. As a result, it was confirmed that an endothermic peak due to fusion of the p-type crystal disappeared and 
the quinolinone derivative Is In an amorphous state. 

(Examples 2 to 6 and Comparative Example 3) 

[0061] As the water-soluble polymer for coating the quinolinone derivative, for example, hydroxypropyl cellulose 
(HPC-L: manufactured by NIPPON SODA CO., LTD., viscosity: 6 to 1 0 cps) (Example2), hy d roxyp ropy Im ethyl cellulose 
(HPMCTC-5MW: manufactured by Shin- Etsu Chemical Co., Ltd.) (Examples), pullulan (manufactured by Hayashlbara 
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Shoji, Inc) (Example 4), sodium carboxymethyt cellulose (CMC-Na: manufactured by GOTOKU CHEMICAL COMPA- 
NY LTD.) (Example 5), and polyvinyl pyrrolldone (PVP: manufactured by GOKYO TRADING CO.) (Example 6) were 
used. 

[0062] According to tlie fomiulation shown in Table 2, a quinolinone derivative (A-1 , ground product), lactose (200M 
DMV), crystalline cellulose (Avicel PH101: manufactured by Asahi Kasei Corporation) and low-substitution -degree 
hydroxypropyl cellulose (L-HPC LH-31 : manufactured by Shln-Etsu Chemical Co., Ltd.) were mixed in a mortar. Each 
of various aqueous solutions of the water-soluble polymers prepared previously by dissolving in a proper amount of 
water was added to the above composition (in the amount of 10 parts by weight based on 1 00 parts by weight of the 
quinolinone derivative) and the mixture was kneaded, classified usinjg a screen No. 20 and then dried. The resulting 
particles were dried and then classified using a screen No. 35 to obtain quinolinone derivative particles surface-coated 
with various water-soluble polymers. 
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[0063] Dissolution properties of the resulting granules were evaluated by the dissolution test (flow-through cells 
method). According to the third dissolution test (flow-through cells nnethod) of The Phannacopoeia of Japan, Fourteenth 
Edition, the measurement was conducted under the conditions of a flow rate of about 7 ml using 1% polysolvate 80 
as a test liquid. As a control, the dissolution rate of the ground product of the quinolinone derivative coated with no 
water-soluble polymer (Comparative Example 3) was also measured. 

[0064] The results of the dissolution test of the ground products of the quinolinone derivatives surface-coated with 
various water-soluble polymers and the ground product of the quinolinone derivative coated with no water-soluble 
polymer are shown In Fig. 3. As is apparent from the results shown in Fig. 3, the ground products of the quinolinone 
derivatives surface-coated with various water-soluble polymers exhibit high dissolution rate as compared with the 
ground product of the quinolinone derivative coated with no water-soluble polymer, and therefore the surface coating 
with the water-soluble polymer is effective to improve the dissolution rate of the ground product of the quinolinone 
derivative. As is apparent from a comparison between various water-soluble polymers, the dissolution rate is remark- 
ably improved when using HPC-L and CMC-Na, 

(Examples 7 to 11 ) 

[0065] According to the fomiulation shown in Table 3, a quinolinone derivative (A-i . ground product), lactose, crys- 
talline cellulose and L-HPC were mixed in a mortar. An aqueous solution of HPC-L prepared by previously dissolving 
in a proper amount of water was added to the above composition so that the amount becomes 4 parts by weight 
(Example 7), 6 parts by weight (Example 8), 8 parts by weight (Example 9), 10 parts by weight (Example 10) and 12 
parts by weight (Example 11) based on 100 parts by weight of the quinolinone derivative. The mixture was kneaded, 
classified using a No. 20 screen and then dried. After drying and classifying using screen No. 35, quinolinone derivative 
granules were obtained. The resulting quinolinone derivative granules were mixed with*0.5% magnesium stearate, and 
then 200 mg of the mixed powders were hydrostatically compressed under a pressure of 6O0 kg by a hydraulic press 
using a punch having a diameter of 8 mm and double R to obtain tablets. 
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[0066] According to the disintegration test of The Phamnacopoeia of Japan, Fourteenth Edition, the disintegration 
time of the resulting tablets was measured by using water as a test liquid (n = 3). The results of the disintegration test 
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of the resulting tablets are shown in Fig. 4. According to the second dissolution test of The Pharmacopoeia of Japan, 
Fourteenth Edition (paddle method), the dissolution test was conducted under the conditions of a paddle rotational 
speed of 60 rpm using 0.5% sodium lauryl sulfate as a test liquid. The results of the dissolution test of the resulting 
tablets are shown in Fig. 5. 

[0067] As Is apparent from the results shown in Fig. 4, comparatively quick disintegration (within 30 minutes) Is 
obtained when the amount of HPC-L is 10% or less. As is apparent from the results shown in Fig. 5, comparatively 
quick dissolution properties (dissolution ratio is 75% or more within 60 minutes) are obtained wheri the amount of 
HPC-L is 10% or less. 

(Examples 12 to 18) 

[0068] According to the fomriulation shown in Table 4, a quinolinone derivative (A-1 , ground product), lactose, crys- 
talline cellulose (Avice) PH101) and various disintegrators were mixed in a mortar. Seven kinds of disintegrators such 
as low-substitutlon-degree hydroxypropyl cellulose (L-HPC LH-31 : manufactured by Shin-Etsu Chemical Co., Ltd.) 
(Example 1 2), croscarmellose sodium (Ac-Di-Sol: manufactured by Asahi Kasei Corporation) (Example 1 3), carmellose 
(NS-300: manufactured by GOTOKU CHEMICAL COMPANY LTD.) (Example 14), cannellose calcium (ECG-505: man- 
ufactured by GOTOKU CHEMICAL COMPANY LTD.) (Example 1 5), partially pregelatinlzed starch (PCS: manufactured 
by Asahi Kasei Corporation) (Example 1 6), sodium carboxymethyl starch (PRIMOGEL: manufactured by MATSUTANI 
CHEMICAL INDUSTRY CO., LTD.) (Example 17) and crospovidone (COLIDONE CL: manufactured by BASF Co.) 
(Example 1 8) were used and each of them was mixed with the quinolinone derivative In the amount of 20%, 
[0069] An aqueous solution of HPC-L prepared by previously dissolving In a proper amount of water was added to 
the above composition so that the amount becomes the amount shown in Table 4. The mixture was kneaded, classified 
using a No. 20 screen and then dried. After drying and classifying using a screen No. 35, quinolinone derivative granules 
were obtained. The resulting quinolinone derivative granules were mixed with 0.5% magnesium stearate, and then 
200 mg of the mixed powders were hydrostatically compressed under a pressure of 600 kg by a hydraulic press uising 
a punch having a diameter of 8 mm and double R to obtain tablets. 
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[0070] According to the disintegration test of The Pharnnacopoela of Japan, Fourteenth Edition, the disintegration 
time of the resulting tablets was measured by using water as a test liquid (n = 3). The resurts of the disintegration test 
of the resulting tablets are shown in Fig. 6, With respect to the tablets that exhibited good dispersibility in the disinte- 
gration test, the dissolution test was conducted. According to the second dissolution test (paddle method) of The Phar- 
macopoeia of Japan, Fourteenth Edition, the dissolution test was conducted under the conditions of a paddle rotational 
speed of 50 rpm using 0.5% sodium lauryl sulfate as a test liquid. The results of the dissolution test of the resulting 
tablets using L-HPC, Ac-Di-Sol. ECG-5G5, PRIMOGEL and COLIDONE GL, which exhibited good dispersibility, are 
shown in Fig. 7. 

[0071] As is apparent from the results shown in Fig. 6, quick disintegration (within 30 minutes) is obtained in the 
case of all disintegrators, in the case of PCS and NS-300, the dispersibility was poor because of coarse dispersed 
particles upon disintegration. As is apparent from the results shown in Fig. 7, the resulting tablets exhibit quick disso- 
lution properties (dissolution ratio is75%ormorewithm60 minutes) when usingany disintegrator and a large dissolution 
rate is obtained In the case of Ac-Di-Sol, COLIDONE CL and ECG-505. 



*5 (Examples 1 9 to 21 ) 



20 



25 



[0072] According to the formulation shown In Table 5, a quinolinone derivative (A-1 , ground product), lactose, crys- 
talline cellulose and Ac-Di-Sol were mixed In a vertical granulator (VG-01: manufactured by POWREX CORPORA- 
TION). Regarding Ac-DI-Sol, three kinds having final concentrations of 10% (Example 19), 15% (Example 20) and 
20% (Example 21 ) were prepared. An aqueous solution of HPC-L prepared by previously dissolving in a proper amount 
of water was added to the above composition so that the amount becomes the amount shown In Table 5. The mixture 
was kneaded, sifted In a speed mill (ND-1 0, manufactured by OKADA SEIKO CO., LTD.) and then vacuum-dried. After 
drying and classifying using a No. 20 screen, quinolinone derivative granules were obtained. The resulting quinolinone 
derivative granules were mixed with 0.5% magnesium stearate, and then 200 mg of the mixed powders were hydro- 
statically compressed under a pressure of 600 kg by a single punch tableting machine (N-20, manufactured by OKADA 
SEIKO CO., LTD.) using a punch having a diameter of 8 mm and 1 0R to obtain tablets. 



Table 5 



30 



35 



40 
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Example 1 9 


Example 20 


Example 21 


Ac-Di-Sol 


1 0% 


15% 


20% 


Composition 


Ground quinolinone derivative 


150 g 


150 g 


150 g 


Lactose 


91 .5 g 


84 g 


76.6 g 


Crystalline cellulose 


30 g 


30 g 


30 g 


HPC^L . 


13.5 g 


13.5 g 


13.5 g 


Ac-Di-Sol 


15g 


22.5 g 


30 


Total 


300 g 


.300 g 


300 g 



[0073] According to the disintegration test of The Pharnnacopoela of Japan, Fourteenth Edition, the disintegration 
time of the resulting tablets was measured by using water as a test liquid (h = 3). The results of the disintegration test 
of the resulting tablets are shown In Table 6. According to the second dissolution test (paddle method) of The Phar- 
macopoeia of Japan, Fourteenth Edition, the dissolution test was conducted underthe conditions of a paddle rotational 
speed of 50 rpm using 0.5% sodium iauryl sulfate as a test liquid. The results of the dissolution test of the resulting 
tablets are shown In Fig. 8. 



so 



55 



Table 6 





Sample (Ac-DI-Sol) 


Disintegration time 


Example 19 


10% 


8.6 min. 


Example 20 


15% 


8.0 min. 


Example 21 


20% 


7.1 min. 



[0074] As is apparent from the results shown in Table 6, the resulting tablets exhibit quick disintegration (within 30 
minutes) when the amount of Ac-Di-Sol Is within a range from 1 0 to 20%. As Is apparent from the results shown In Fig. 
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8, quick dissolution properties (dissolution ratio is 75% or more within 60 minutes) are obtained when the amount of 
Ac-Di-Sol is within a range from 1 0 to 20%. 

(Example 22 and Comparative Examples 4 to 5) 

5 

[0075] Capsule. No. 1 filled with each of the quinolinone derivative (B, non-ground product) (Comparative Example 
4), a quinolinone derivative (B-1 , ground product) (Comparative Example 5) and HPC granules (Example 22) of the 
quinolinone derivative prepared in Example 2 was orally administered to nine beagle dogs (male, aged 12 months) 
fasted for 24 hours at a dose of 1 0 mg/kg of the quinolinone derivative. After oral administration, 30 ml of distilled water 

10 was orally administered. After oral administration, 2.5 ml of blood was collected from the antebrachial vein over time 
and was then centrifuged to obtain blood plasma. After adding the one-fold amount of acetbnitrile to blood serum to 
remove protein, the amounts of quinolinone derivative and its metabolite were determined by using HPLC. 
[0076] From the quantitatively determined values of the quinolinone derivative and its metabolite immediately after 
collecting blood, an average value of a maximum concentration in blood (Cmax) and an average value of an area under 

IS a curve of concentration in blood vs time (AUC) were determined. The results are shown in Table 7. As is apparent 
from the results shown in Table 7, tendency of an Improvement in absorbability due to grinding was observed In the 
ground product of the quinolinone derivative because Cmax increased by 9 times and AUC increased by 8.7 times as 
■ compared with the non-ground product. It is found that the effect of the coating of the surface of the quinolinone de- 
rivative with HPC Is observed in the HPC granules of the quinolinone derivative because Cmax increased by 16.5 

20 times and AUC increased by 13.3 times as compared with the nori-ground product and. moreover^ Cmax increased 
by 1.8 times and AUC increased by 1.5 tinnies as compared with the ground product. As is apparent from the results 
• described above, grinding and surface coating with the water-soluble polymer improve the absortDabillty in the digestive 
tract. In Table 7, the symbol indicates that the results of t-test is as follows: p < 0.01 . 

25 Table 7 





Samples 


Cmax (ng/ml) 


AUC (ng • hr/ml) 


Comparative 
Example 4 


Non-ground quinolinone derivative 


152.3 


872.0 


Comparative 
Example 5 


Ground quinolinone derivative 


1364.6 


7580.5 


Example 22 


HPC-L coated particles 


2516.9** 


11605.5** 



3s (Example 23 and Comparative Example 6) 

[0077] According to thefomriulation shown in Table 8, a quinolinone derivative (8, non-ground product) (Comparative 
Example 6) or a quinolinone derivative (B-1, ground product) (Example 23), lactose, crystalline cellulose and Ac-Di- 
Sol were mixed in a mortar. Separately,, an aqueous ..solution of HPC-L prepared by dissolving in a proper amount ot 
40 water was added to the above composition so that the amount becomes the amount shown In Table 8. The mixture 
was kneaded, classified using a with No. 20 screen and then dried. After drying and classifying using a screen No. 35, 
granules using non-ground and ground quinolinone derivatives were obtained. 



Table 8 





Comparative Example 6 


Example 23 


Non-ground quinolinone 
derivative 


Ground quinolinone derivative 


Composition 


Non-ground quinolinone 
derivative 


5g 




Ground quinolinone derivative 




5g 


Lactose 


3.05 g 


3.05 g 


Avicel PHI 01 


ig « 


Ig 


HPC-L 


0.45 g 


0.45 g 


Ac-Di-Sol 


0.5 g 


0.5 g 
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Table 8 (continued) 





Comparative Example 6 


Example 23 


Non-ground quinoiinone 
derivative 


Ground quinofihone derivative 


Total 


10g 


10g 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



[0078] Capsule No. 1 filled with each of granules using the quinoiinone derivative (B, non-ground product) and gran- 
ules using the quinoiinone derivative (B-1 . ground product) were orally administered to nine beagle dogs (male, aged 
12 months) fasted for 24 hours at a dose of 1 0 mg/kg of the quinoiinone derivative. After oral administration, 30 ml of 
distilled water was orally administered. After oral administration, 2.5 ml of blood was collected from the antebrachial 
vein over time arid was then centrifuged to obtain blood plasma. After adding the one-fold amount of acetonitrile to 
blood serum to remove protein, the amounts of quinoiinone derivative and its metabolite were detennlned by using 
HPLC. 

[0079] Fronh the quantitatively detemriined values of the quinoiinone derivative and its metabolite immediately after 
collecting blood, an average value of a maximum concentration in blood (Cmax) and an average value of an area under 
a curve of concentration in blood vs time (AUC) were detennined. the results are shown in Table 9. As is apparent 
from the results shown in Table 9, the absorbability improving effect was recognized in the granules using the ground 
product of the quinoiinone derivative because Cmax increased by 3.9 times and AUC increased by 4.3 times as com- ' 
pared with the granules using the non-ground product. As is apparent from the results described above, control of the 
particle diameter of bulk is an important factor in the manufacture of the preparation. In Table 9, the symbol '***" Indicates 
that the results of t-test are as follows: p < 0.05. 

Table 9 







Cmax (ng/ml) 


AUC (ng • hr/ml) 


Comparative Example 6 


Particles using non-ground product 


331.2 


2021 .3 


Example 23 . 


Particles using ground product 


. 1289.r* 


8620.2** 



(Examples 24 to 26) 

[0080] According to the formulation shown in Table 10, a quinoiinone derivative (B-1 , ground product), lactose, crys- 
talline cellulose (Avicel PHI 01), Ac-Di-Sol and various surfactants were mixed in a mortar. As the surfactant, for ex- 
arinple, dipctyl sodium sulfosuccinate (manufactured by Aldrich Co.) (Example 24) and sodium lauryl sulfate (manu- 
factured by KANTO KAGAKU CO., LTD.) (Example 25). were used. The composition containing no surfactant (Example 
26) was also prepared. An aqueous solution of HPC (manufactured by NIPPON SODA CO., LTD., viscosity: 3 to 5.9 
ops) prepared by dissolving in a proper amount of water was added to the above composition so that the amount 
becomes the amount shown in Table 1 0. The mixture was kneaded, dried and then classified to obtain granules of the 
quinoiinone derivatives. The resulting granules were mixed with magnesium stearate, and then 200 mg of the mixed 
powders were hydrostatically compressed under a pressure of 600 kg by a hydraulic press using a punch having a 
diameter of 8 mm to obtain tablets. 

Table 1 0 







Example 24 


Example 25 


Example 26 


Composition 


Ground quinoiinone derivative 


50.0% 


60.0% 


. 50.0% 




Lactose . 


29.9% 


25.0% 


30.0% 




Avicel PHI 01 


1 0.0% 


10.0% 


10.0% 




Ac-Di-Sol 


5.0% 


5.0% 


5.0% 




Dioctyl sodium sulfosuccinate 


0.1% 








Sodium lauryl sulfate sulfate 




5.0% 






HPC 


4.5% 


4.0% 


4.5% 




Magnesium stearate - 


0.5% . 


0.5% 


0.5% 
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[0081] According to the second dissolution test (paddle method) of The Pharmacopoeia of Japan, Fourteenth Edition, 
dissolution properties of the resulting tablets were evaluated by the dissolution test under the conditions of a paddle 
rotational speed of 100 rpm using 0.2% sodium lauryl sulfate as a test liquid. The results are shown in Fig. 9. 
[0082] As is apparent frorh the results shown in Fig. 9, the tablets coated with the water-soluble polymer and the 
5 surfactant exhibited more preferred dissolution ratio as compared with the tablets coated only with the water-soluble 
polymer and therefore surface coating with the water-soluble polymer and the surfactant is effective to improve the 
dissolution ratio of the ground product of the quinolirione derivative. 

(Example 27 and Example 28) 

10 

[0083] According to thefomiulation shown jn Table 11 , a quinolinone derivative (B-1 , ground product), dioctyl sodium 
sulfosuccinate, Ac-Di-Sol, lactose, crystalline cellulose and L-ascorbic acid were mixed in a mortar An aqueous solution 
of HPC prepared by dissolving in a proper amount of water was added to the above composition so that the amount 
becomes the amount shown In Table 11 . The mixture was kneaded, drie>d and then classified to obtain quinolinone 
15 derivative granules. The resulting granules were mixed vyith magnesium stearate, and then 200 mg of the mixed pow- 
ders were hydrostatically compressed under a pressure of 200 kg by a hydraulic press using a punch having a diameter 
of 8 mm and 10R to obtain tablets (Example 27). 

[0084] Also a quinolinone derivative (B-1 , ground product), Ac-Di-Sol, lactose, crystalline cellulose and L-ascorbic 
acid were mixed in a mortar. An aqueous solution of HPC-L prepared by dissolving in a proper amount of water was 
20 added to the above composition so that the amount becomes the amount shown in Table 1 1 . The mixture was kneaded, 
dried and then classified to obtain quinolinone derivative granules (Example 28) 



Table 11 







Example 27 


Example 28 


Composition 


Quinolinone derivative ground product 


50.0 % 


50.0 % 




Lactose 


29.7 % 


30.0 % 




Avicel PH101 


10.0% 


. 10.0% 




Ac-Di-Sol 


5.0% 


5.0% 




Dioctyl sodium sulfosuccinate 


0.3% 






HPC 


4.5 % 


. 4.5 % 




Magnesium sterate 


0.5% 


0.5 % 



[0085] The preparation in the dosage form of capsules or tablets was orally administered to six rhesus monkeys 
(male, body weight of about 5 to 6 kg) acclimatized for a week at a dose of 200 mg/monkey of the quinolinone derivative. 
After oral administration, 50 ml of distilled water was orally administered. After oral administration, 2.0 ml of blood was 
. collected from the femoral vein over time and was then centrifuged to obtain blood plasma. After adding the one-fold 
amount of acetonitrile to blood serum to remove protein, the amounts of quinolinone derivative and its metabolite were 
determined by using HPLC. 

[0086] From the quantitatively determined values of the quinolinone derivative and its metabolite immediately after 
collecting blood, an average value of a maximum concentration in blood (Cmax) and an average value of an area under 
a curve of concentration in blood vs time (AUG) were determined. The results are shown in Table 12. As is apparent 
from the results shown in Table 12, further absorbability improving effect was recognized in the tablets obtained by 
coating the ground product of the quinolinone derivative with the water-soluble polymer and the surfactant because 
Cmax Increased by 2.3 times and AUG increased by 2.1 times as compared with the tablets coated with the water- 
soluble polymer. As is apparent from the results described above, the quinolinone derivative particles are preferably 
coated with the water-soluble polymer and the surfactant in order to improve the absorbability. In Table 12, the symbol 
11**1. Indicates that the results of t-test are as follows: p < 0.05. 



Table 12 





Cmax (ng/ml) 


AUG (ng - hr/ml) 


Example 28 


2185 


31631 


Example 27 


5161" 


68906** 
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Claims 

1 . A quinolinone derivative pharmaceutlcai composition comprising a quinolinone derivative represented by the struc- 
tural formula (I): 




:•• ( I ) 



wherein the quinolinone derivative is in the form of particles, which have an average particle diameter of 0.5 to 1 0 
|im and such a particle size distribution that particles having a particle diameter of 15 ^im or less account for 90% 
or more of the totality of the particles, and also have a fusion enthalpy of 30 J/g or more, and the surface of the 
particles are coated with a water-soluble composition containing a water-soluble polymer. 

2. The quinolinone derivative phamiaceutical composition according to claim 1 , wherein the water-soluble polymer 

is a cellulose derivative. 

3. The quinolinone derivative pharmaceutical composition according to claim 1 , wherein the water-soluble composi- 
tion contains a water-soluble polymer and a surfactant. 

4. The quinolinone derivative pharmaceutical composition according to claim 3, wherein the surfactant is an anionic 
surfactant. 

The quinolinone derivative pharmaceutical composition according to any one of claims 1 to 4, further comprising 
a disintegrator. 

6. The quinolinone derivative pharmaceutical conriposition according to claim 5, wherein the disintegrator is at least 
one kind selected from the group consisting of croscarmellose sodium, low-substitution-degree hydroxypropyl 
cejlulose, carmellose calcium, sodium carboxymethyl starch and crospovidone, 

7. A process for producing a quinolinone derivative pharmaceutical composition, which comprises the first step of 
grinding a quinolinone derivative represented by the structural formula (I): 




- ( I ) 



into particles, which have an average particle diameter of 0.5 to 10 |im and such a particle size distribution that 
particles having a particle diameter of 15 [im or less account for 90% or more of the totality of the particles, and 
also have a fusion enthalpy of 30 J/g or more; and the step of coating the particles obtained in the first step with 
a water-soluble composition containing a water-soluble polymer. 
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The process for producing a quinolinone derivative pharmaceutical composition according to claim 7, wherein the 
grinding is conducted by a jet grinding method. 

The process for producing a quinolinone derivative pharmaceutical composition according to claim 7, wherein the 
water-soluble composition contains a water-soluble polymer and a surfactant. 
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(Example 1) 
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Fig. 3 



□ 

o 
O 



HPC GRANULES (Example 2) 
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DIOCTYL SODIUM SULFOSUCCINATE 

(Example 24) 
-SODIUM LAURYL SULFATE 

(Example 25) 
•WATER-SOLUBLE POLYMER 

(Example 26) 
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wherein the quinolinone derivative is in the form of particles, which have an average particle diameter of 0.5 to 10 jim 
and such a particle size distribution that particles having a particle diameter of 15 ^.m or less account for 90% or more 
of the totality of the particles, and also have a fusion enthalpy of 30 J/g or more, and the surface of the particles are 

^ coated with a water-soluble composition containing a water-soluble polymer, can quickly dissolve an active ingredient 

^ in the digestive tract and is also superior in long-term storage stability. 
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